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Definitions

ÅSeizure : A sudden stereotyped episode with 

change in motor activity, sensation, 

behavior, and/or consciousness

ïDue to an abnormal electrical discharge in the 

brain

ïProvoked seizure: seizure with an acute 

antecedent cause, such as fever, a CNS 

infection, trauma, metabolic abnormality.

ïUnprovoked seizure: no provoking factor



Epilepsy

ÅEpilepsy is the condition of recurrent 

unprovoked seizures

Å1 in 26 

ÅApproximately 1% of children have epilepsy 
(Russ SA et al Pediatrics. 2012; 129; 256-264)



Types of seizures

ÅGeneralized

ÅFocal (partial)

ïFocal with retained awareness 

ÅSimple partial

ïFocal with dyscognitive features

ÅComplex partial

ïSecondarily generalized

ÅUnclassified



Differential diagnosis

ÅNot all paroxysmal events are seizures

ÅImportant to remember imitators of seizures

ÅSeveral physiological processes can mimic  

seizures



Common non-epileptic events

ÅGastroesophageal reflux

ÅBreath-holding spells

ÅNight terrors

ÅParasomnias

ÅBenign sleep myoclonus

ÅBenign neonatal myoclonus

ÅSyncope / convulsive syncope

ÅPanic attacks / Anxiety episodes

ÅConversion disorder

ÅEtc.



Classification of epilepsies

Importance of classification:

ïFramework for diagnosis

ïDefine appropriate work-up

ÅAvoid neuroimaging in certain epilepsies

ïSelect appropriate treatment

ÅChoice of anti-seizure medication

ÅConsideration of non pharmacologic 

treatment(s)

ïBetter understand prognosis



Classification (ILAE 1989)

1. Localization Related

2. Generalized epilepsies and Syndromes

3. Undetermined whether focal or generalized

4. Special syndromes

Etiology:  Idiopathic, Symptomatic, Cryptogenic 

(presumed symptomatic)



New organization (2010)

ÅAdvances in neuroscience have improved 

the understanding and etiology of some 

epilepsies

ïGenetics (CMA, Epilepsy gene panels, WES)

ïNeuroimaging (FCD)

ïImmunology (autoimmune epilepsies)



New system

ÅTerms no longer used

ïSimple partial

ïComplex partial

ïSecondarily generalized

ÅReplaced by

ïWith or without impairment of consciousness/awareness

ïDyscognitive

ïEvolving to a convulsive seizure



New organization of epilepsies



New system

ÅEmphasizes electroclinical syndromes

ïcomplex of clinical features, signs and symptoms that 

together define a distinctive, recognizable clinical 

disorder

Berg et al, Epilepsia 2010. 



Acute evaluation
ÅWas really a seizure?

ïDetailed description of event

ïPatientôs medical history

ïDetermine if truly ñfirstò seizure

ïWas it a non-epileptic paroxysmal event?

ÅOften difficult to tell

ÅNo reliable test to differentiate 

ÅSometimes interictal EEG is helpful



Acute evaluation:

Determine the cause

ÅHead Trauma

ÅCNS infection

ÅMetabolic abnormality
ïElectrolyte abnormality

ïRenal or hepatic disease

ÅToxic ingestion
ïRecreational drugs

ïOther toxins

ÅEpilepsy?



Acute diagnostic workup
ÅRoutine Labs:

ïYield is low in the absence of clinical 

signs/symptoms

ïOrdered on a case-by-case basis

ïCommon tests:

ÅGlucose

ÅElectrolytes

ÅSerum Alcohol level

ÅToxicology drug screen



Acute diagnostic workup
ÅLumbar puncture not recommended routinely 

following a single unprovoked seizure.

ÅLumbar puncture should be considered if:

ïClinical suspicion of CNS infection

ïYoung child (<6 months), and/or persistent  

altered mental status, or failure to return to 

baseline

Practice parameter. Neurology. 2000;55:616-623



Diagnostic work-up: EEG

ÅOptimal timing not clear. 

ïUsually ok to do as outpatient

ÅEEG within 24-48 hours after a seizure more 

likely to be abnormal.

ïSome abnormalities, like postictal slowing, may 

be transient and should be interpreted 

cautiously.



Diagnostic work-up: EEG

ÅSingle outpatient EEG abnormal in 70%.

ÅŷYield with ŷ sampling.

ÅEEG can be useful for diagnosis of seizure 

vs. non-seizure event.

ïBUT normal EEG does not r/o seizure.



Neuroimaging



Neuroimaging
ÅEmergent imaging
ïGoal: Detect serious abnormality with immediate 

treatment implications (e.g. hemorrhage) Ą head CT 

ïIncidence of lesions requiring acute intervention in 
children presenting with a first seizure is ~2% 

ÅNon-urgent imaging
ïTo detect abnormalities that might affect prognosis, 

define epilepsy syndrome (therefore treatment 
decisions) Ą brain MRI

ïMost common MRI abnormalities: encephalomalacia
and cerebral dysgenesis

OôDell, Epilepsia 1997;38(S8):184.

Berg, Ann Neurol 1999;45:618.



To treat or not to treat?

First unprovoked afebrile seizure: Donôt start the child  on 

medicine

Risk of seizure recurrence after a first unprovoked afebrile

seizure

ïProsepective study of 407 children (Shinnar 1996)

ïMedian time to recurrence 5.7 months

ï53% recurrences within 6 months, 69% within 1 year, 

88% within 2 years



To treat or not to treat

ÅRisk factors for seizure recurrence

ïRemote symptomatic etiology

ïAbnormal EEG

ïSeizure occuring while asleep

ïHistory of prior febrile seizures

ïToddôs paresis

ÅLate recurrence (>2 years)

ïEtiology, abnormal EEG, febrile seizures



The Ideal Medicine

ÅEffective

ÅSafe

ÅFew side effects

ÅEasily absorbed

ÅSingle daily dose

ÅNo drug interactions

ÅInexpensive



Making the pieces fit

Type of Epilepsy

Co-morbidities

Age
AED 

Pharmacology



Monotherapy or polytherapy ?

ÅThe most effective Rx is with a single drug, chosen 
on the basis of epilepsy syndrome diagnosis (and 
type of seizure) and titrated to the seizure control 
or side effects

ÅProblems with polytherapy

ïAdditive side effects

ïDrug interactions interactions

ÅDrugs with different mechanisms of action:? 
ñrationalò polytherapy/synergism 



Choice of AEDs

ÅBased on seizure type/epilepsy syndrome

ÅAge: 

ïValproate not the preferred drug  <2 years

ïPhenobarbital still the drug of choice in neonatal 
seizures

ÅCo-existing conditions

ïWeight, feeding, other medical conditions

ïOther medications



Choice of AEDs

ÅAED pharmacology

ïRapidity of titration

ïSide effect profile

ÅMost important parameters:

ïEfficacy

ïSafety



Choice of AEDs

Efficacy Safety



Choice of AEDs

ÅBased on seizure type/epilepsy syndrome

ÅCommon choices

ïGeneralized epilepsy: 
Åethosuximide, valproate, lamotrigine, topiramate, 

zonisamide, levetiracetam.

ÅCarbamazepine/oxcarbazepine not preferred in 
generalized epilepsies for risk of absence status



Choice of AEDs

ÅRolandic Epilepsy (BECTS), other focal epilepsies

ïCarbamazepine, oxcarbazepine

ïGabapentin (Bougeois et al)

ÅAbsence Epilepsy: ethosuximide >valproate> lamotrigine

ÅJuvenile Myoclonic Epilepsy:  Valproic acid

ïalso levetiracetam, lamotrigine, zonisamide

ÅSymptomatic Generalized Epilepsy (Lennox Gestaut

Syndrome)

ïValproate, lamotrigine, topiramate, felbamate



Management of Epilepsy

Treatment of seizures

(just the tip of the iceberg)


